Crosstalk between mitochondria, calcium channels and actin cytoskeleton modulates noradrenergic activity of locus coeruleus neurons.
Locus coeruleus (LC) is the name of a group of large sized neurons located at the brain stem, which provides the main source of noradrenaline to the central nervous system, virtually, innervating the whole brain. All noradrenergic signalling provided by this nucleus is dependent on an intrinsic pacemaker process. Our study aims to understand how noradrenergic neurons finely tune their pacemaker processes and regulate their activities. Here we present that mitochondrial perturbation in the LC from mice, inhibits spontaneous firing by a hyperpolarizing response that involves Ca2+ entry via L-type Ca2+ channels and the actin cytoskeleton. We found that pharmacological perturbation of mitochondria from LC neurons using the protonophore carbonyl cyanide m-chlorophenylhydrazone (CCCP), induced a dominant hyperpolarizing response when electrophysiological approaches were performed. Surprisingly, the CCCP-induced hyperpolarizing response was dependent on L-type Ca2+ channel-mediated Ca2+ entry, as it was inhibited by: the removal of extracellular Ca2+ ; the addition of Cd2+ ; nifedipine or nicardipine; but not by the intracellular dialysis with the Ca2+ chelator 1,2-Bis(2-Aminophenoxy)ethane-N,N,N',N'-tetraacetic acid, the latter indicating that the response was not because of a global change in [Ca2+ ]c but does not exclude action at intracellular microdomains. Further to this, the incubation of slices with cytochalasin D, an agent that depolymerises the actin cytoskeleton, inhibited the hyperpolarizing response indicating an involvement of the actin cytoskeleton. The data are consistent with the hypothesis that there is a crosstalk between mitochondria and L-type Ca2+ channels leading to modulation of noradrenergic neuronal activity mediated by the actin cytoskeleton. OPEN SCIENCE BADGES: This article has received a badge for *Open Materials* because it provided all relevant information to reproduce the study in the manuscript. The complete Open Science Disclosure form for this article can be found at the end of the article. More information about the Open Practices badges can be found at https://cos.io/our-services/open-science-badges/.